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PROBLEM TO BE SOLVED: To improve heat stability of the bits which are written, to reduce medium noise, and, 
therethrough, to enable highly reliable recording of high density by providing at least an exchange layer structure 
and a magnetic layer disposed thereon and composing the exchange layer structure of a ferromagnetic layer and a 
non-magnetic binding layer which is disposed upon the ferromagnetic layer and under the magnetic layer. 
SOLUTION: The ferromagnetic layer 7 and the non-magnetic binding layer 8 constitute the exchange layer 
structure. Thereupon, the magnetic layer 9 is laminated- In addition, a non-magnetic substrate 1 , a first seed layer 2, 
an NiP layer 3, a second seed layer 4, a substrate layer 5, a non-magnetic intermediate layer 6, a protective layer 10 
and a lubricating layer 1 1 are laminated in the order of sign. The ferromagnetic layer 7 is composed of Co, Ni, Fe, 
Co-alloy, Ni-alloy and Fe-alloy, etc., the non-magnetic layer 8 is composed of Ru, Rh, Ir, Ru-alloy, Rh-alloy and lr- 
alloy, etc., and the magnetic layer 9 is composed of Co or Co-alloy, etc., which includes CoCrTa, CoCrPt, CoCrPt- 
M. 
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coc o c r p t Bmnmmz— mzu^^^Rum^ 
im*mLZ-£& t , w£«-t(iRuJio&}i)i«[<offi 
k i 6T-ffiT-ri» . r u mcvmmmmii . sgtt® «§itco 

5 O'CJiLhOSJST^SnS C o C r P t ^^COM 
£\ R u 0.4—1. On mCD^ffl|*re£>.S> 

[0049]il lfl Ni PtfmfiZtvfcA 1 368LL 
R ult'M$tl/2C o C r P t B A^^jr^ 2o« 

•$-0"?**. |S]04>. MMtttta-ftM (emu/c c ) , 

mmim&H toe) s-^-r. seEtcigv^^ 

HlOCoCrP t BJIcOMJI^S nm-C&O. RuJl 
cOJK/¥#0. 8nmT'£>'K ^A^jgVvtTCOlg2cOC 
oC r P t Bm<7)mi¥tf2 0 nmtibli^-S'St. 

[0050] c:<d*§3\ Kv^ftiwrtiRWlS^** 
SBSfufc. b'y hrt<0«^#a*fr9*<$r^|Ri}, ^ 
^KWSg^iff^tl-r. X. Ji?l&I/Sj!2cOCoC 

r p t Bm<mitimizmmmzmi^fax'fott#>i$ 
niz±*%m&*ttmti>tih. %->x. miococ 

rPt Bm<0&mj]Hct:M'J?%-£2>!&mif s $>*). Ztl 

izizm i coc o c r p t BmcommcDm'js-xit&mjjH 

c tf)«5^£# 3 «k 3 =3rfflja^)ffifflj&^T** .CoC 
r P t 1&#ttiI«C r-ir*MS?//X 

[ 0 0 5 1 ] 01 2Mt, N i P*«r$*lK:A 1 
t, fflR* C o C r P t BmtfRumX'-ftMZtltc 30 
WCoCrPt B5UKtt«3&«Rft<3nfc«S«SliaSEflc<0 

( emu/c c ) . «W{iSS-5fH (Oe ) |I!0 
« . *R(=iSV 1 2«CoCrPtBf« 
KJ5#9i* 6nmt*0, -#±OH 3 o C r P t 
BJiOlUia<2 0 n mX'fo 0 . IS 1 X^20C o C r 
P t B m<?M<n R u Jl&tfSS 2 &t/g! 3 CDC o C r P t 
BJfOiaoRuJiOj^^/? 0. 8 nmt)5S^ 
ifrf. «'ft:M««t#H3&«H=5 0 0<?55fija-C 

iSTU Sll~SS3<0CoC r P t Bm<7)^-rtlfr(0®. 



ii. jt+cOJ^CDC o C r P t Bfl"C*4"artltt*<Si 
V\ ZtllZ. K4>cDSS2cDCoC r P t BMtK 2OC0 

X. JfflSHaSftUflfcL K4"0^2c7)CoCr PtBScO 
{SffijHclOSOOOelK fi^ti^ 
"Cli, -#TcDSfl 1 c^C o C r P t BJBjWK^tRlKSrH! 
*&U 0 0 OOeTli. — #_tcD|jl3cOCoC t 
Pt BScO^bcO^Rte^nTV^W ffJKtt. 
-STcOfi? 1 COC o C t P t BJifOHMfcRlEfcL b'y h 
P l =IcoM^tc:it<T<g^m#-C«i.|.^#T'{±^<, <H 
ix(±Mi.(f — #TcOH 1 <7)C o C r P t BJf COj&Jf&tf 
/XJiffl^SrJSflJtciS^-r-S. Z b xmiX* S. dcol 

limief*«#:cOaiLi&«*ft^atW^ ( S N R ) Si 
so/Nmll HtftSftSfc^Sfl*. fi£->T, Mi 
SRHSEWcSNRS i s o/Nmk®m%mmz$>&\z y b 
I7-Wh (BER : b*.yhgR045) fiT^&i 

[0052]Hl3tS, NiAl ^'M^^^^'^XS 
RuItM§^CoCrPt Bi^^§2 

wftw.ik&%k*^mx*fc&. mm*, imimim 

(emu/c c ) % mmUmftH (Oe ) Sr^i",, ClcO 

aHKcifiv^^c oc r p t Bmammz. m& 

[0053]Hl4{i, NiAl imfiZtiti:# ! v 

m±iz, ±.mtmm<Djjmxc ocrPt Bfr$>%&%. 

014*. fHMUOKCM ( e mu/c c ) . mUiOff 

h (oe) ^^r. 01 3(csctHrta«bBi»4Siii"r 

^L. #-co5fiai±«2:Wt--S.lK^fei*«*coffil*lfi5^ 

-Hiiwi»4)^«tt*jj?tTfeft(c, mmimmut 
[00541 ^7 Ftf2^<7)%m&mzG-?&m$zMm 

=5: h b TW&mi&mcrmAYtfWSk U b* y h 

*,Zt£ i. 'J-KvyH immWMt* b y *«f ft 
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LX7fi~ffflX'fo& . £Uli42 0 7 k f c i b'-y 

bx-ouikm^ii^mn (<ib), mnu^n ( s > 

Sr^-T. PlHCliHvC, OWttBWA*l OnmCOM-— CO 

c o c r p t Brntt-tzmmmmfocD?-? s •en 

(4H5AU 0nm<7)T»f l^CoCrPtBlt, 
0 . 8 n m<?)R u JI £; , JRJ9tf4 n m<0±Hc93l 
2<7)C o C r P t BJB*4>*S»atiE»«fla37 f -2\ 
□QJJiWff* 1 1 0 n mOTffl!!^ l^CoCrPtBf 
t . BHStfO . 8 n mcom l<?)RuIi:, BMF**4 n m 
<0l^2^CoCrPtBli, Ifi>'0.8nm 
<75m2<7)Ru®i: s flU9#4 n m<D±.MCDs53cr>C o C 
r P t Bmfrb%&W$l@S»im<7> J ?-?£*«jiirt. 

Vvt*j£Ufc^;fiH cUs*c*R*-C* W2700O 
e*C»*. HI 5*»6«>*>j6>*J:3(C, 2oc03£®14S 

[00561116(1 2o<Oft|g£3;h^3§flKtt«£ 

tscj-h-c**. »k mmamtM (emu/c 

c ) . Wmim&H (Oe ) r-^(i3O60S 
&&iSJ£0*C, 2 5XIRX/7 5*CfcoV%T^-T. 

mstfti;^ ^is&mmizbtz ^xmm^tt. fu?^ 

[00 5 7] 01 7(4, HI 6l=SWWfc*^Tf-4J8» 
K^fr^ftfflWj^ittKfiffiPttSSH^-C**. HI 7 

CO Sr^-To X. y=-l 5. 4 7x+4 0 19. 7& 
Sfi3gfc:*$irYr. y = Hc, x=jRfitC*4. fififc:** 
■rSfiyayjf^BfliTfcidHc/dTli. dHc/dT= 
1 5 . 5 O e /"CT* 0 , #-03£H14Jl £^pr 65^12 

mmW-COViMm^: d H c / d Tffi(4 16-17 0e/'C 

»»iS»«E*OiS#$<xfe d H c / d Tffi(4. ±(c|ISfr 
ttflfcoJfiJiifc: i S fc <^T'S> & £ t •£ . 
[0058] Hi 8(4, 2oc^lKttJi&U f 
tt«Sr^f-4»S\ffi««flsfc:*J(t« PW 5 0«W>3*«te 

BgmiBif«*tcfc(tspw5 om.<mw&M<vtmnxf 
ttmmim&kimLx^mx&h. mm*, mm*. 
pw5oi(ns), fmi±mmm<onm&xmmm 



(nm) Srflcf. RHfcfcWC, ♦£Pli#-«05fi«ttJl 

HI 5W7 f -*£#ftJfc*^fcRtT*4. HI 8t 
(4. SJBIOl^^o^T-'-^ti, WS&MJf Sr^lltt* 

[0059] %^X. MfamcD®MzW^m%&frM®. 

«»Wt«LTgSj#S<lfciltft»««cSNRS i s o/ 
Nm*«»&*i<&£i: iftSKWtT^S. 2o 

t-&«S«Efi^ft^)BLa»aSE*SNRS i o s/Nm 

2-?0>§fflKtt«#i&|i| tM r *«t^rt-4*&tiea"c 

«f 2 <nmmM<z>Kmem& . ±(103? 3 

4. ^^±5^31^(4. ^NS^2«flBfCtjBiSlRl 
««ig«i:^*LTV^V\ ;tl(4, ^-&02Jf«jt 
<50^, 2o<0Ji<?)JRJ?<!0ft^<DjH»-&*>*J4. 2 OCT) 

[0 0 60] HI 9(4. BtttiftSNRS i s o/N 

4^i*SNRS i s o/NmO^-fbA S i s o/Nm 

(dB), mmmmmco^mmm ( n m > 

X. |5lH(=i3UT. ■EPS.l/AEn(4. ^H18 

Hi 9 J: die, fi^Mr5Mttl.2o 
(C. ttI^14»SNRSi s o/Nm«i 

y - h/5 -f h®m±mmtuz{&T-£i t . m^z x-?x 

[006 1 ] ^f&m^it. »tt«flfitrt^«r< k t 

1 -xmm&mtf. m^zmmLxn ^mmvsm^ti 
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MW2 3 a t%a±(DC r-^W*^^tTC r-£W»# 

mffiZte* Xi>-£tbX±ffle>mfrt><7)i><ot l z%:*) . 
SNR £&#iT.i> £ t j&fnTIB fc & s . 
[0062] *»0J^^-i»^ia^^^3Hffe^| 

[ 0 0 6 3 ] o£ 9 s Sf3Hift0iJTii, a&€Eft*ltt: 
£ft»f^tfcKJPtf)«Mr . ^. ^W-rs±«3SSatt 

6mmm<mit^mimm. :s mtKi:i> x o aits 

= S (Mr, 5, -Mr j *j ) *m&tZ>mtftb%r> 

[0064] wss&ammi.. K^owsmsftm* 

m<r>mizmif^titeimtm&mzmzffiz_fzffii&b l 
Tts^. i^*sattiis^JB«s mmmzRui>>t>%*) 

%)0. 4—1 .0nm<7>mmZJr?&ffillLbLXi>B:\,\ 
X, £tf>#SMttS-&JI*i, Ru.Rh, Ir, Cu, C 

[0065] S8MfEIJ$£ttfci^T. mrlB^14S«3g|*i 
<7)*?glKtt«(i:. Co, Fe, Ni. CoCrTa, C 
oCrPt, CoCrPt-MK^/;k- Ti}^M 
IRZtltzttnfr M— B , Cu, Mo, Nb, T 

a, W&tAlft^ilr&T'&oTkliV^ X. MiBfiBtt 

j diMn. w&mffimft<DMcQmmm<7)m%mfcb 

&Bcr>mJ:K)±*^ffif&bLXl>&\,\ jgt. mTlBmtt 

[0066] ®&smrnft<Q&3nMMiz£ti&\ mm 
com r amz^-tz bmz^-com&mximfttm 
itnmmvmiimfr^&mmmmfabttK&t. m 



*ur, mu<r>mmm<7)imm^'r^mmmm^bit 

Lib. J: 9/Jv55rPW5 0i&£»4 
[ 0 0 6 7 ] MIC l^iB#§*&ft^3&3f|j&W3£*l 

«f . mncow r dmz^rt&bmzig.-com&mxim 

[ 0 0 6 8 ] X. HI 6&tfH 1 7 f3jr?*D*'r— 

o . KWT* &Zb t>m%Ziitz . 
[ 0 0 6 9 ] i»c. *lfeBBtc=5r-S.iail^r»?)-|ISfe^JS: 

jwc*r Lxm^m^mztm-tz . 

[0070] ftf^tcti. flffl£&^£a$(i3i*Kfe 

zxrvyz-kts. sm-m£<D*9m.mtzj;tLii. k# 

^ii^^^ttSr^^JgiBiiSrlT oZb l> . 
[007 1 ] <>ct£. *f^t^SSB2«SfiaKf«SE©*ffi 

[0072] jjas^sea«f^v^i^hj&^)»w«*» 

t^lSfiEi«a*a[«(cl|i!l»tSigJ5l3&«ft & . W^BKfHS 
J: 5 5rff v ^mm&i$m*i%-t<z$M:-t& z. btfWt L 

v\ mz, mmmt&*sEL<mL-t2>tztbiz^ mm 
i'&mffi<7>%mi>ftmzzti^x'B±^x$&£&£*^ 

£otz-$-&<£gtf$>Z>. 

[ o o 7 3 ] zzx\ wmmmfcnmmjjmcoxmm 
mx-ii. m&smMteZffim^z&mzgMmzBm. 

mmxcoFsMkzm'mizwz- zzb s . 

[0074]^t 7 ^iJ 't , ftln 

m&Tb^&Ei%izm^m<?>i%—%f&M : £um-&z. 

V >?*mm $r0. 35nm/s felTt»S&*-* i i: #*F 

[ o o 7 5 ] X. «y ^ u y^t^yijxmmt^h 

b. m*mm^&mm<v$mii s ?3ifei*tL*?i-\ l \ 

Xvtcj: OfcftoJS^a^i^-fcSroT Lid. *^b>1 
*4><^ISfclS*t: «fc S b . A't yfV >7'\%cotfx}£ 
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[0076HC, x^y^o ymmnmm&m&m. 
m^mtx. mzimimismco x a t&mtm^m 

^1 0 0-30 0"CcDfEfflf*Hcf&£-f & 

[oo77]ia20{i. ®Mimmimmm£c?)*mm 
mxm * > h mmmnwmmmjmmmtt'S-wx 

4 y//ryn-f-( y/gt5 0 % i«Hf+yA'5 

1 RXflgmwXJ* v 7 U >-^-v Wn'52-1 — 52- 
[0078] jfc** s Itan-f^Z/Tyu-f-f 

-ctti oo~3oox;coaiSiaKfcjifi»$iis. &f-s 

X^y 9 'J y^A- 2 - 1 ~5 2 - 9 «k 0 JIM 

$ y vrimirix. ffljthfc: 4 0 n 

mtf)NiAlJB, Jp|/¥#"2 0nm<7)CrMoTtffiJl. II 
ISA* 1 . 5 n m<7)C o C r tffSB. JU¥**4 n m<7)C o 
C r P t B3ftSgttJB* Wfifi 0 . 8 n mOR u ?BKf&g 

■&m. mm&4 n mc7)c o c r p t BgsftttjL mmtfi 

0.8nmc7)Ru^14fe-^il, CoCrPtBSttl 

COO 7 9] XA--^i;y/f^yA'5 2-l~5 2- 
9|*K0#X,Efi. »5mTo r rKR£§;ft.£. X. X 
^ y * 'J >?>-r >v< 5 2 - 5 , 5 2-7liZ&if& X;n° 

^•y ? y >-^f-\- wcicisw&^t.y * y i^atK «k 0 
{j'132 ofcr;v\->y * y y/fty^5 2 - 5 . 52-7 

C 0 0 8 0 ] 02 1 ffi£&ai*OW»l4JlIS«& 
P P K «ltt«i:^tt«^^!;llJ5 ( nm ) H0 

ac m^Mtawm&s^msmmizitmL. rnvtm 

[ 0 0 8 1 ] H2 2UU WJSJfeSNR^iBJKfiScfiPtt^ 



■tmvfoz. mm*. mmtmmmsNR (dB).t 

•Kix^-y^yy^^SKiaK (°C) Sr^-t. lilll^ 
4> J: SK. ««ii«*«#4 L<imi 00-3 

[0082] 122 3(4. toi^tisSNRfcX^y^y 
^^^aKk^Wffi^-tH-C**. iKttliiDLft 
*j£#SNRS i so/Nm (dB, ffl*Nfi) , tmii 

xstvfV y^mSe. ( nm/s ) £^-f. R0£5jr*-T 

fc. flEHh, RH^-r^-^ii. CCPBS®ffl|± 
4nmORuI^ML, RuJl±^CC 
P B?ltt« Ltem&lzmt,tl& r- ^ Tft & . 
[0083] H23 + . M4M«:SNRS i s o/N 
mti. RuJiS:^$=5rV^Kfflco^x/^^MiL^ 

Hl.^^ R u COXJ N' -y ^ 'J > ^JK^lijD-r 4 
oilT. ffii:^#cSNRS i s o/NmAHSTtl.. 

xizjEmzmfoztuz^zbZtt. a2 3m mz 

Ru<VX^v?Vy?im.tf0. 35nm/s«J;l)l< 
t£hk. liWSSftSNRSi so/Nm*i. RuSSr 

&t,zii^ Ru<r>xnv?vy<ymm±. 0. 351W 
s art i t *«a* l^; t 
[0084] *^BH^nifeMt «fc oiwaufe**. 
*miii±immmizmfeiitizi 1 0)X'te%<. m«cr> 
3m&xfi&&tf*iw?ci> h z t u s m a tx- i> *v \ 

[0085] *«BB«. J3lTfc:#ia-r&fWB* t^^T 
[ 0 0 8 6 ] (#15 1 ) ^-=5r< fc 1 003<mil«jt 

^®«jt{i. »«(ttJf j:. m&m&m±x\ k-o. mm 
&mTizm.tft>tittmm£^m tfrt>%&. mmm 

[0087] (#ib2) mmm&m&vmm&m 

(45V iCIttfiAWfft* 4 . ( 5 1 ) ISttoe 

[0088] (#123) Baia^ai±®{4. Co, N 
i , Fe. N Fel^i, SI/CoCrT 

a N CoCrPt, CoCrPt - MSr-^tf C o^#^fe 

B, Mo, Nb, Ta, W. C uXitZ\tl$><7)'0r&X'fo 

h . (fttai ) x« ( #15 2 ) iate^^Mi5ii^*« 

[0089] (#154) Bffl53fi^tt®{4. 2-1 On 
mOfEHrt-C-ja^$n^Hi¥^-r4, (#151 ) ~ 

(#153 ) co^-rtifr i mm<nmmmmw« 
[oo9o] ( #15 5 ) mmmmiimte ,ru s 
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i ) ~~ (#IS4 ) owf^ i mmcommmu^ 
[oo9n (#!B6) mmmm&'&mii. o. 4 
~i. onmco®.mftx-m%.zii.timmtt-?z>. (ft 

IE1 ) ~ (ftfE 5 ) ^v^*»l^Eao«SRIB««E 

[0092] (#IB7 ) ffiiE«te»i. C o . RX/C 
oCrTa. CoCrPt, CoCrPt- M&iStsC 

0, M = B N Mo. Nb. Ta, C uXlZZtl^CD 

^A-cfts. (#151 ) - (#IE6 ) wrtvfrimz 

[00 9 3] (ftlE8) , SM<Z>JJ5Tfc:Ktt 

®<0±*-KiStt &*VC v ^ , ( ftlE 1 ) ~ ( fttE 7 ) <D 

[0094] (#iE9> mmTmmtmsi^mmmm 

+Pa1«{i, CoCr- Mj^&&:7VP-T:*»£>jgiR$*L 
the? fif)t<50ltr#^ 1 — 5 n mtf)«BT»g 
£ix£l$JS£3rU M=B, Mo. Nb, Ta, WXIi 
.Iil$>0>&£T&S. <tflE8) fBtt<0«St£88tt. 
[00 9 5] (ftlBlO) IfneaHRfclSflETttUifc^ 
IBUcRttftfufeN i PJi^Hfcflli.. KflBN i P/Iter- 

7x**mLM&ww8m*nztixuh^ (ttiEs) 

Xii (fttE 9 ) IE«<0fi8$vfB$ii£f*. 
[00 9 6] (ftlEll) mflETm/ffi. N i A 1 R 
XfF e A 1 B 2ttit£ 

(ftfE8 ) ~ (f+iei 0 ) <Z>Wf 

[0097] (#isi2) 'j?%<ti>mi<o3mmm 

tuzm 2 <a$mmim t*mt.tm2 <D^.mmmmcr> 
mmm<msm%msim 1 <&mMmmtmm&M 
com^muax *)m<.imi m/m 2 oimmmmn 
mmmim* ^aftj^RWcft & . < ftfE 1 ) 
~ (ftfsi 1 ) v^iKfrimmemmmmft. 
[0098] (#Ei3) ti>mio3mmm 
mt . mm 1 ^flMfflBst m9&mm t <m\,ztmt> 
titzm 2 coizmmmm. t * , sag 2 <D3mmmmco 
mmmemsmikbmmb nmmm 1 co^mmmm. 
<mmtem<omgmfcbim t <m. x 0 < , bub 1 

WtW, (ftfEl ) ~ (fttEl 2) cov^-m^UI 

< #IE 1 4 ) m&m b.mi vy&mmimk , gas 1 

srflBi . mm 2 <ry^mm^<mmm<rmm, 
m^mmm 1 ^immmm^mmmcommm^ x 



0 n< . mm 1 as 2 *#aaJi«5e^«ttfiKi§:v * 

[0099] (ftfEl 5 ) (ftfE 1 ) ~ (ftfEl 4 ) 

[ 0 1 0 0 1 (fte 1 6 > mzb . tmm.<^±.^zm. 
ift>titzTwmb. mTwm±izmift>tm i m.<ikb!& 
B&mtA r.d, tt-t&Tmmm.itmb , pmaM 

w-r &±wmmMb t i>&tsw&mmmb t 

fOt^Mr fffc-tSi:. MrJ = E (Mr, t -M 

[oioi] (ftiei 7 ) K¥ft<m$mKftmift 

6 ) IEa<7)6gMfE#J$&tt. 

[0102] (ttiE 1 8 ) mis^istt^/i{4. mm 

Wt:Ru*^^rO^O .4-1 . 0 nm<?)$iJS£*-r£. 
(ftSBl 7 ) lEK^a^lSIM*. 

[0103] (#ie 1 9 ) m&m&m&mte, r 

u, Rh, Ir, Cu, C rRr/Ztlt><7)-&&$:-£ts7' 
fV-7-frt>WfiiZiXtzttm-t=%Z>. (#IE 1 7 ) BK 

[0104] (#ie2 0) mdjmmmm^^m 

ttSfcL Co, Fe, Ni, CoCrTa, CoCrP 
t. CoCrPt-M0»£>&S^-7^S>aifl?3*lrt: 
W^^^rO. M=B, Cu, Mo, Nb, Ta, W#. 
TfZ-tit><?y&&&bh* (#IE 1 6 ) ~ (#IE 1 9 ) <r> 
wfinfr 1 ^IEmoKmiEf*«*„ 

[0105] (#ie2 i ) mmm&mwm?i<ryj?%< 

ztix^&mktvsmitMfrb**. (ma 6 > ~ 
(ftiB2 o ) n^i^frimimcommmnfo. 
[0106] (tt!E2 2) mmm&mmm rtofriE_h 

iSttiico«®?l-fbi: J: 0 V \ ( #IE 1 6 ) 

- (#iE2 1 ) wTivfrimBMnwmzmm. 
[0107] (f+tE2 3) mm&mw&ft<7)mm& 
ma. s^^^«*tt^, (#ibi 6 > ~ (ft 

IE2 2 ) OMffti> 1 JSIBa^m^fEiM*. 
[0108] (ftlB2 4 ) (ftlB 1 6 ) ~ (ftlB2 

3 ) cdv^^*> i mm<7)®g<3im&#Z'j?%< 1 1> 1 

[0 1 09 3 (ft!B2 5) ff$BSr?imW(;?^.IE#t^ 

^ciEii-r h imfimx'h o t . f&amt E^^oae 
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coi io] (#ie26) mmt. Ti&mtm&mffi 
■r&m i -y r t , ^«uB&tf&«tt»«t 

[oiii] ( mi 2 7 ) sv ? 'J ymtatzmg. 

vv&ofji oo~3oo°c^^aa-rsig3coxx-yr 

( #15 2 8 ) MfEJS 2 <7)Xt -y ffiiBflBt£«8?i 
<7)#M*ftJl£0. 3 5 nm/sJ^T<7)Xys°>y^Uy^ 

aarcjE&aw-s . ( #s 2 6 ) xii ( #ie 2 7 > tm<n 

[0 1 12] 

[Hi ] **B^t*&8Baye««E*wg5iiafiM^s» 
[02] *^Hg^^i,fiB^iEiim^2iiife0ijioggiJ 

[03 ] S iatBLhfc3PJft25*lfciWEl 0 nmc0#-c7) 
C o P t *^iBrt»j!mtt£***-eiT* £ . 

[H4 ] mff&O ■ 8 nmCORumTftMZtltz 20<7) 
C o P t flKOHrtBSEJRWftti^mr* & . 
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